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   An income inequality has been expanded in Japan and some policy is highly needed to 
revitalize rural areas. This study aims to show causative factors on regional satisfaction 
level by the estimation of the structural equation model (SEM) with data of each town 
in Yamagata and Yamaguchi prefectures. Results demonstrate that (i) both the 
economic situations and social capital (represented by trust, altruistic moral and human 
network) positively affected the satisfaction level, but there is a trade-off between these 
effects, (ii) public facilities can increase satisfaction level as long as these facilities are 
built with consideration of residents' needs and quality, and (iii) the economic factor and 
social capital have indirect effects, affecting to satisfaction via other factors, and there 
are some trade-off effects within the indirect paths. Hence, regional economic gaps can 
be alleviated by the social capital that is highly maintained in less favored areas. The 
same tendency as above is shown in both prefectures, so it can be said that these factors 
are possibly general in Japan. 
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   Income inequality is expanding in Japan, and to tackle this problem, a rural 
revitalization for the regional balanced growth is one of the most important issues in 
policy making. The coefficient of variability shows shrinkage of gaps in per-capita 
income until 2000 (this value was 0.39 in 1990, 0.30 in 1995, and 0.28 in 2000), but this 
value became 0.33 in 2005, showing expansion of inequality. Even regarding to the 
feeling of people, the public opinion poll (Japanese cabinet office, 2005) showed an 
obvious decrease in the number of people who thought regional gaps were getting 
better. In contrast, people who thought oppositely during these ten years increased 
drastically. The gaps shown in the people’s feeling are probably affected by not only 
economic situations but also social and emotional factors. Hence, economic variables as 
well as social variables should be analyzed at the same time. 
   Many previous studies analyzed the per-capita income equality in the personal level 
(Otake, 2005), and said that the aging is the only and strongest factor for explanation of 
recent income inequalities in Japan. Generally, the income acquisition ability depends 
on accumulation of efforts of each person, so the personal income differs more among 
elder people than young people. Hence, aging itself results in enlargement of income 
gaps even in other countries. The regional gaps may be affected by the personal gaps, if 
the demographic change is different among regions. If not, regional gaps may be the 
same tendency as the gaps in the personal level. At any rate, there are great needs for 
empirical studies on regional gaps.  
   The satisfaction level and happiness degree may relate to the utility level used in the 
economic model. Having considered so, some studies have used satisfaction and 
happiness level in order to analyze the utility of people directly in the fields of 4 
economic psychology and experimental economics (Frey and Stutzer, 2000). However, 
there are few empirical studies about this issue in Japan. 
   This paper aims to evaluate the direct and indirect effects on the satisfaction level in 
each town by using the structural equation model (SEM) considering mutual correlation 
of causative factors. The SEM can show the whole picture of the target phenomena with 
multiple equations, and has the merits obtained by both the pass analysis and factor 
analysis. The town based regional data, not the personal data like Otake, are used for the 
model estimations. This is because policy measures are usually enforced by the local 
government with targeting each town and the minimum unit of official statistics is the 
town based data. 
 
2. Literature review on satisfaction of people 
Diener and Suh showed the positive relation between income and satisfaction level by 
using the country-based data published by the world value survey. Oswald (1997) and 
Blanchflower and Oswald (2000) also showed the same tendency in the chronological 
data. Winkelmann and Winkelman (1998) found the positive relation between the 
satisfaction index and the employment rate. These studies suggested that the economic 
situations are one of the main causative factors to the satisfaction degree. 
   In the field of political science and sociology, the social capital was widely noticed 
since 1980s. Putnam (1993) said that the social capital defined by the trustworthiness, 
the norms of reciprocity and social networks had positively affected the performance of 
the economies in northern part of Italy. Among these three factors of the social capital, 
trustworthiness was said to have  significant effects to an improvement of voluntary 
cooperation and revitalization of the community. The norms of reciprocity and social 5 
networks function to increase social utility level by the altruistic actions in the volunteer 
works and donation for the charities (Helliwell, 2006; Ministry of Agriculture, Forestry 
and Fishery: MAFF, 2007). Furthermore, Knack and Keefer (1997) pointed out that the 
social capital can decrease the transaction costs and improve economic efficiency in the 
society. Kunimitsu (2008) showed that the economic condition as well as the social 
capital related positively to the satisfaction level of the town. In contrast, Inaba (2005) 
said that there was no significant relation between economic performance and the social 
capital in Japan. 
   Regarding to the policy variables, Bohnke (2008) and Orr and West (2002) showed 
that the satisfaction index was increased by an improvement of public facilities like road 
maintenance activities and public governance in the police organization. On the other 
hand, Veenhoven (2000) said that the social security system, contrary to our intuition, 
had little effect on the satisfaction level.  
   The market research team of Hakuhodo (2006) pointed out that the good reputation 
from the outside society improved the local resident’s satisfaction level via 
improvement of residents’ pride. Actually, there were many cities that worked for 
establishing ‘regional brand identity’ to revitalize local communities with raising 
ordinary consumer’s concern. 
   Considering the results of previous studies, this study assumed the basic relation 
among factors as shown in Fig. 1. 
 
3. Model 
   The structural equation model (SEM) was used in order to estimate the Fig. 1. The 
SEM is defined as; 6 
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                        (1). 
Here, the gothic character shows the vector or matrix. f shows the latent variables which 
cannot be observed in the actual data, v represents the observable variables, d and e are 
the error terms, and A is the coefficient matrix. The size of Aa, Ab, Ac, and Ad are 
respectively (nf ×nf ), (nv ×nf ), (nv ×nv ), (nf ×nv ), where n shows the number of 
variables used here, and suffixes, f and v, show the latent factor and observable factor, 
respectively. 
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u . If and only if 
the inverse matrix of (I-A) exists, the structural variable t and observable variable v can 
be shown as: 
     GTu v Tu u A I t     ,
1 -                          (2). 
From this equation, the true variance of the observable variables is; 
      ' ' ' ' G T u u T G v v Σ E E                            (3). 
   If the variance defined by Eq. (3) obeys to the multivariate normal distribution, the 
coefficient matrix A can be estimated by minimizing the following equation (Toyota, 
1998). 
     S Σ S Σ
1 - 1 - log - tr fML                             (4). 
Here, S is the observed variance from actual data. This study used the maximum log-
likelihood method to estimate the coefficient matrix by minimizing fML in Eq. (4). 
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4. Data 
   The data were obtained from the research of the MAFF (2004). This research was 
conducted in every town in Yamagata prefecture and Yamaguchi prefecture. Yamagata 
is located in the northern part of Japan, 300 km north of Tokyo, and Yamaguchi 
prefecture is located in the south western part of Japan, 300 km west of Kyoto.  
   In order to compare and generalize the fact, two models were estimated from these 
two prefectures. Both prefectures include relatively urbanized town and country towns, 
and these two prefectures are the representative regions in the east and west part of 
Japan. Regarding to economic situations, the average per capita income in both 
prefectures ranked at the middle one third in Japan, showing not so extreme situations. 
Furthermore, the levels of the social capital in these prefectures are also ranked at 
middle one third in Japan (Cabinet Office of Japan, 2004).  
   The concrete data used here were obtained and modified as follows.    
Satisfaction index: The average level of residents' satisfaction degree, i.e. the 
percentage of the satisfied people, was calculated from the questionnaire survey data of 
MAFF (2004). The question regarding to the satisfaction degree was similar to the 
“World Value Survey,” (Frey and Stutzer, 2002) asking whether you are satisfied or not. 
For this survey, the 100 residents as the target in each town were randomly selected 
from the data base of the address of the NTT (Nippon Telegraph and Telephone 
Corporation), and the questionnaire sheets were provided and collected  via mail. In 
addition, the additional questionnaire sheets were collected from other residents in the 
town where the collection rate was low. The minimum collection rate was 11% and 
maximum collection rate was 60 %, showing acceptable performance of the survey. 8 
Economic index: This index was calculated from the first principal scores of the 
principal component analysis (PCA) regarding the model 1 in Fig. 1 (Appendix). The 
data were about the static variables, such as per-capita income, employment rate, total 
gross production of manufacture and commerce, and the marginal values calculated 
from the change rates of above variables. The original variables were chosen based on 
the previous study (Hashizume, 2003). As compared to single variable, this index shows 
the comprehensive economic situation of each town.  
Social capital: The level of social capital was calculated from the first principal 
scores of the PCA regarding the model 2 in Fig. 1 (Appendix). The principal scores 
consisted of the variables of trustworthiness, norms of reciprocity and social networks. 
The original data for calculation of these scores were obtained from the same survey of 
MAFF (2004). In this questionnaire survey, 19 kinds of questions relating to these 
variables were asked to residents, and the questions used in the survey were the same 
as previous research (Cabinet Office of Japan, 2004). 
Public Infrastructure: The evaluation scores on the public infrastructure by the 
residents were used for estimations, because no town based data on the physical capital 
stocks were available in Japan. The data on this variable were obtained from the same 
questionnaire survey of MAFF (2004). This survey asked residents to rate the roads, 
sewage system and facilities for the basic human needs like schools, hospitals and parks 
in their town. The average rate of people who rated above facilities at the relatively 
good level or the fairly good was used as this variable.  
Reputation from outside: The data of this variable was calculated from another 
questionnaire survey of MAFF (2003). This survey asked the 5 staff of each prefecture 
to rate each town in their prefecture in view of the revitalization activities and 9 
establishment of the regional brand in market. Since the prefectural staff made the 
revitalization policy as well as the subsidizing policy for the town, they had lots of 
information on the reputation from mass media, word-of-mouth communication in the 
market, case studies of scientific literatures and prize on good activities. The average 
score of ranking rated by the 5 staff was calculated as this variable. 
Other factors: The population density of each city was used as a variable, assuming 




(1) Correlation among variables 
   Table 1 is the correlation coefficients of above variables. It shows that the satisfaction 
level correlated positively with other variables. This tendency was found in both 
prefectures. Hence, if any of the economic index, social capital and public infrastructure 
were increased, the satisfaction level could be improved. This tendency is consistent 
with our intuition as well as previous studies referred in the above section.  
   The correlation coefficient between economic index and social capital was negative 
even though it was not so high. This shows that, like the relation between labor and 
capital in production, both variables improved the satisfaction level, but the trade-off 
relation exists in these variables. When these variables were classified by the 
geographical conditions, such as urban, flat farming, hilly and mountainous areas, the 
economic index was highest in the urban area, but the social capital level was the 
highest in the hilly and mountainous areas. Hence, the region, where the economic 
situation is not good, is relatively good regarding to the social capital in good condition. 10 
The investigation results of Cabinet office of Japan (2004) also showed the high level of 
social capital was higher in the relatively urbanized prefectures, such as Tokyo and 
Osaka, than rural prefectures. This corresponds to the fact findings of this study, 
although this study used the town based data that are more homogeneous in situations. 
< Table 1> 
 
6. Estimations on the causative factors to the satisfaction level 
   The model in Fig. 1 was divided into three parts as the model 1 to model 3 in order to 
make estimation simple, because the estimation of the whole model did not succeed by 
this data. The model 1 shows the economic situation, the model 2 shows the 
components of the social capital, and the model 3 is the main part of the satisfaction 
factors
1. The models 1 and 2 were explained in the Appendix. The factor scores of 
economic index (Model 1) and the social capital (Model 2) were then used in the 
estimation of the model 3. 
   Figure 2 shows the estimation results in Yamagata and Yamaguchi prefectures after 
normalizing variables with zero as average and one as standard deviation. Table 2 
shows the estimations without normalization of variables. 
   The Goodness of Fit Indices (GDIs) were over 0.9 in both prefectures and the Root 
Mean Squared Error Approximation (RMSEA) values were almost 0.05 in Yamagata 
prefecture and a bit bigger than 1.0 in Yamaguchi prefecture. In total, the performance 
                                                 
1 The model 3 has 4 endogenous variables and 2 exogenous variables, i.e. less identified 
model, so it is impossible to predict the level of each endogenous variable. However, 
SEM can estimate the structure of this model with the simultaneous equation formula. 11 
of the model estimations in both prefectures was not so bad except only for the RMSEA 
value in Yamaguchi prefecture. The χ2 values in both prefectures were within 
insignificant range showing impossible rejection of the null hypothesis that said there 
was the structure in the variance and covariance matrix. This indicates that the estimated 
structure of the model is statistically recognized in the actual data. Furthermore, the t-
statistics shown in Table 2 indicates most of the estimated coefficients were significant 
as compared to the 1 % level of the t-statistic value. 
   The estimated coefficients, i.e. the pass coefficients, showed the following features. 
First, the economic index positively affects the satisfaction level, but an increase in the 
economic index decreases the level of the social capital via the change in the population 
density. This is because the urbanization degrades the human relation in the local 
community.  
   Second, in the town like cities, where the population density is high, per-capita public 
infrastructure was high and improved the satisfaction level of people. However, there 
was the indirect and trade-off effect of population accumulation. This indirect effect 
occurred through a decrease in the social capital or the evaluation value for the public 
infrastructure in the town. On the other hand, the reputation from outside improved the 
satisfaction level, and this effect was high in Yamaguchi prefecture. 
   Third, each coefficient of the variables took the same sign of plus or minus in both 
prefectures, so the effects of the causative factors to the satisfaction level are common 
in these prefectures. However the degrees of effect in some variables were different 
between these prefectures. For example, the coefficient of the economic index to the 
satisfaction level was higher in Yamagata prefecture than Yamaguchi prefecture. The 
coefficient of the population density to the public infrastructure was significant in 12 
Yamaguchi prefecture, but insignificant in Yamagata prefecture. The coefficient of the 
reputation from outside to the satisfaction level was higher in the Yamagata than 
Yamaguchi prefecture. 
   Table 3 shows the comprehensive effects of the causative factors to the satisfaction 
level, and these effects were calculated by multiplying the path coefficients along the 
path from the origin to the satisfaction level as the destination. It shows that the effect 
degree of the public infrastructure to the satisfaction level was the highest among 
explanatory variables in both prefectures. This tendency suggests the public 
infrastructure is the key in regional satisfaction level. 
   In contrast, the effect degree of the population density was almost zero in both 
prefectures, showing the neutral effect of this factor with off-setting of positive and 
negative effects to the satisfaction level. 
   The effect degree of the economic index was greater than that of the social capital in 
Yamagata prefecture, whereas Yamaguchi prefecture had the opposite tendency. It 
seems that the social capital played an important role in Yamaguchi prefecture. 
   A comparison between the comprehensive and direct effect shows that both effects 
were almost the same in the public infrastructure, reputation from the outside, and 
population density, whereas some difference can be found between both effects in the 
economic index and the social capital. It shows that there are some detour paths which 
boosts or degrades the effects of these variables to the satisfaction level. Interestingly, 
the direct effect of the economic index in Yamagata prefecture was larger than the 
comprehensive effects, showing the negative indirect effect of this variable. In contrast, 
there is positive indirect effect of economic situation in Yamaguchi prefecture. Anyway, 13 
showing such detour way is the merit of application of the SEM, and it cannot be shown 
by the single OLS model. 
     < Fig. 2, Table 2, Table 3 > 
 
7. Summary and conclusion 
   This study analyzed the direct and indirect effects of the causative factors, such as the 
economic situations, the social capital (represented by trust, altruistic moral and human 
network), the public infrastructure, and reputation from outside society, on regional 
satisfaction level in each town of Yamagata and Yamaguchi prefectures. The structural 
equation model (SEM) was applied to the town based data obtained from the statistics 
and questionnaire surveys. The estimated models show relatively good performance as 
compared to the standard level of the statistical testing indicators.  
   Estimation results demonstrated that, firstly, both the economic situations and social 
capital (represented by trust, altruistic moral and human network) positively affected 
the satisfaction level, but there is a trade-off between these effects, secondly, public 
facilities can increase satisfaction level as long as these facilities are built with 
consideration of residents' needs and quality, and thirdly, the economic factor and social 
capital have indirect effects, affecting to satisfaction via other factors, and there are 
some trade-off effects within the indirect paths. 
   From these results, it can be said that the trade-off between the economic factor and 
the social capital suggests that the urbanized towns, where income level is high, face the 
low level of the social capital. Contrarily, the economic situations in the less favored 
areas are not so good, but the level of the social capital is maintained in the high level. 14 
Hence, if the social capital would be degraded in the less favored areas, the regional 
gaps of satisfaction level would be enlarged as the economic gaps between urban areas 
and less favored areas. In this sense, keeping the social capital at high level in the areas 
is an important policy issue for revitalization of the local economies. 
   Furthermore, construction amounts as well as participation in the planning stage of 
public facilities are both critical in order to increase evaluations of residents. For 
example, the workshop facilitating residents to show their essential needs can probably 
contribute to the better evaluation of residents. 
   Of course, there are remained issues, such as improvement of observation method for 
the social variables like the satisfaction index. It is also important to consider other 




   The economic index and social capital were calculated as follows. 
(Model 1)     2 1 s s Index Economic                       (A1),  
(Model 2)     6 5 4 3 s s s s Capital Social      .      (A2)       
Here, s1 to s6 are factor score.  The factor scores in Eq. (Al) were the static conditions 
(s1) and the chronological changes of the static conditions (s2). The first principle factor 
scores were used for s1 and s2 and the estimation results of the factor scores were shown 
in the table A-1. 15 
   The factor scores in Eq. (A2) were the level of trust (s3), the levels of altruistic in 
feeling (s4) and in participation activities (s5), and the level of the human network (s6). 
These 4 factor scores were estimated by the factor analysis shown in the table A-2.   
   The data of the explanatory variables in the model 1 were obtained from the 
Agricultural Census (MAFF) and the regional data base of the Statistical Service Center 
in Japan. The observable data in the model 2 were acquired from the questionnaire 
survey conducted at the same time as the questionnaire of the satisfaction index (Rural 
Development Planning Association, 2004). 
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Yamagata prefecture                
Satisfaction level  0.461  0.104  0.471   0.271  0.404 
Economic index  1 -0.242  -0.045   0.195  0.749 
Social capital     1 0.230   0.243  -0.367 
Public infrastructure        1  0.181  -0.027 
Reputation from the outside           1  0.144 
Yamaguchi prefecture                
Satisfaction level  0.367  0.232  0.601   0.460  0.302 
Economic index  1 -0.345  0.514   0.130  0.722 
Social capital     1 0.111   0.121  -0.544 
Public infrastructure        1  0.143  0.381 




Table 2. The estimations of the model 3 by the SE analysis (the non-standardized solution) 
Target variables 
   Explanatory 
variables 
Yamagata prefecture  Yamaguchi prefecture 
Coef. t-stat.  Coef. t-stat. 
Satisfaction level  <---  Economic index  0.057 4.196 ***  0.051 1.47    
Satisfaction level  <---  Social capital  0.006 0.861 0.037 1.877 * 
Satisfaction level  <---  Public infrastructure 0.128 4.015 ***  0.185 4.535 ***
Satisfaction level  <---  Reputation from out 0.017 0.594 0.281 3.788 ***
Population density  <---  Economic index  1.162 7.414 ***  2.249 7.745 ***
Social capital  <---  Population density  -0.459 -2.585 ***  -0.292 -4.806 ***
Public infrastructure  <---  Social capital  0.054 1.6 *  0.211 3.334 ***
Public infrastructure  <---  Population density  0.018 0.417     0.157 4.621 ***
χ2（df=8,α=.01)          6.7     14.0*        
GFI (Goodness of Fit Index)  0.953 0.924
RMSEA (Root Mean Squared Error Aproximation)   0.051     0.155        
Note. “***,” “**” and “*” respectively show significance as compared to the 1%, 5% and 10% of the t-statistics. 
 





Economic index 0.46 0.50 0.22 0.17
Social capital 0.22 0.10 0.42 0.20
Public infrastructure 0.46 0.46 0.47 0.47
Reputation from outside 0.07 0.07 0.37 0.37
Population density -0.05 0.00 0.07 0.00
Explanatory variables


















E1 Percapita income -0.8910 -0.2139 -0.8941 -0.2295
E2 Employment rate -0.8705 -0.2090 -0.8989 -0.2307
E3 Percapita manufacture production -0.5828 -0.1399 -0.3745 -0.0961
E4 Percapita retail sailings -0.8365 -0.2008 -0.7864 -0.2018
E5 Rate of employment in the 3rd industry -0.8039 -0.1930 -0.8031 -0.2061
E6 Financial power index of town -0.9637 -0.2313 -0.9409 -0.2415
Eigenvalue 4.2 3.9
Contribution rate 69.4 64.9
E7 Change in E1 (00/95) 0.6819 0.3293 -0.8208 -0.3917
E8 Change in E2 (00/95) 0.7333 0.3541 -0.7058 -0.3368
E9 Change in E3 (00/95) 0.6888 0.3327
E10 Change in E4 (00/95) 0.5892 0.2845 -0.5812 -0.2774
E11 Change in E5 (00/95) 0.4963 0.2397 -0.7653 -0.3652
Eigenvalue 2.1 2.1
Contribution rate 41.4 52.4
























T1 Trust in the person -0.6058 -0.2017 -0.6836 -0.2387
T2 Depend on neighbors -0.7914 -0.2635 -0.9139 -0.3191
T3 Depend on relatives -0.8225 -0.2738 -0.8289 -0.2894
T4 Depend on friends -0.8629 -0.2873 -0.7469 -0.2608
T5 Trust in the public sector -0.7675 -0.2555 -0.5628 -0.1965
Eigenvalue 3.00 2.86
Contribution rate 60.07 57.28
H1 Evaluation for events in the neighbor -0.8486 -0.2601 -0.8684 -0.2335
H2 Ev. for beautification activities -0.8558 -0.2623 -0.8594 -0.2311
H3 Impression on femail entrepreneur -0.6817 -0.2090 -0.7677 -0.2064
H4 Ev. for the autonomy activities -0.8541 -0.2618 -0.8439 -0.2269
H5 Ev. for the common local rules -0.3759 -0.1152 -0.6526 -0.1755
H6 Ev. for the cooperation in the area -0.6885 -0.2111 -0.7067 -0.1900
Eigenvalue 3.26 3.72
Contribution rate 54.37 61.99
H7 Participation rate to the local activities -0.8828 -0.4507 -0.8134 -0.4427
H8 Participation rate to the culb activities -0.7970 -0.4068 -0.6941 -0.3778
H9 Participation rate to the volunteer activities -0.7379 -0.3767 -0.8330 -0.4534
Eigenvalue 1.96 1.84
Contribution rate 65.30 61.25
H10 Frequency of association with friends outside
the town
-0.6423 -0.1715
N1 Degree of association with neighbors -0.8434 -0.2252 -0.8407 -0.3006
N2 Numbers of association people -0.8944 -0.2388 -0.8021 -0.2868
N3  Frequency of association with friends within
the town
-0.8973 -0.2396 -0.8183 -0.2926
N4  Frequency of association with relatives -0.7316 -0.1953 -0.4319 -0.1544
N5  Frequency of association with colleagues -0.6936 -0.1852 -0.7683 -0.2747
Eigenvalue 3.75 2.80
Contribution rate 62.42 55.93
Yamaguchi prefecture Yamagata prefecture
Trust
Altruistic
in feeling
Target
variables
Explanatory variables
Altruistic
in partici-
pation
activities
Human
network
 